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Note: For AABC we denote by Qa, 3, y, &, b, Cc, he. ho, he, la, ly. les Ma, Ma, Me, Py rei 
a, 7h, T, and S its angles, sides, altitudes. angie bisectors. medians, inradius. circumradius. 
exradil and area. 


1. Prove that : 
S (2a -p)(b-c)? > 0 
with equality iff AABC is equilateral. Note that the inequality is equivalent to any 
of the following two: 


3(a° + 6° +c? + 8abe) < 4p(a* + 4° + c°); 


p? > 16Rr —5r°. 


2. Lec the angle bisectors in AABC intersect the opposite sides in points D. FE. and F, 
and let S’ be the area of ADEF. 


3abe 
da? + 2 + 2) 


b 5 
(b) Ifa = 5 and cia = find 6 and c, given that they are integers. 


di +e+ec) 24 


3. Let O be the circumcenter of acute AABC. Lines 40. BO and CO intersect BC’, 
CaAand AC’ in points A,, B, and Cy. Prove that OA, +OB, + OC, > 3R/2. 


(a) Prove that < = < 


4. Let Apay...dn (n-even) be an (n + 1)-gon with circumcenter O and circumradius R. 
Lines OA; intersect the opposite sides of the polygon in points B;. Prove that 


OB HOR tio OR, > Ep. 


with equality iff O is the centroid of the polygon. 


5. Prove that for an arbitrary triangle: 


ee ee 72R* 
b i 
a Boa a, ale oR? 4-2 


When is equality attained? 


6. Prove that for an arbitrary triangle: 
(a) [](d+¢} < 8pR(R + 2r); 


(b) S” be(b +c) < SpR(R+r); 

(c) Sa? < 8p(R? - r?). 
‘. For an acute A4BC prove that 

abe (abe + p ve a’ ~ s- a?) >5 1G Ane a 

3. Prove the inequalities: 

(a) [[(p-@) > [](2e-p): » 

ib} v3)" x > tp; 

'c) RV3 re > 2p; 


(d} v3>_ ig 5 as > 2)" sin a: 


F Boy: fe) ice 

() 4(vIT] cos ri - 2] cos 5) > v3: 
be 

Oe ae 2p 

f) 3Vv a> 44/—. 

OS ar = (2 


9. Let the triangle with sides equal to the medians m,. m, and m, have inradius r,, and 
circumradius Ay. 


(a) Prove or disprove: 
3abe 
"S$ @eetey 
where equality is obtained iff the original A.ABC is equilateral. 
(b) Prove that 


r 


a? 4? 4 ¢? 
4p 

1U. For an arbitrary triangle show the inequalities: 
(a) mgmym, > r(m2 + mi + m2); 


(b) 12Rm msm, > b(c + a)m); 
{c) 4k) > bm, > So be(b + c}; 


l my 
(d) 2Ry> re Seren 
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